Folic acid stimulates proliferation of transplanted neural stem cells after focal cerebral ischemia in rats.
Folic acid (FA) stimulates neural stem cell (NSC) proliferation in vitro and enhances hippocampal neurogenesis in rats after middle cerebral artery occlusion (MCAO). The effect of FA supplementation on exogenous NSCs transplanted in MCAO rats was observed to determine if FA can stimulate NSC replacement after focal cerebral ischemia. Rats were randomly assigned to 3 groups: MCAO; MCAO and exogenous NSC transplantation (MCAO+NSCs); and MCAO, NSC transplantation and FA (MCAO+NSCs+FA). FA (0.8 mg/kg) or vehicle was administered by gavage daily for 28 days before MCAO and 23 days afterward. NSCs were labeled with superparamagnetic iron oxide (SPIO) and bromodeoxyuridine (BrdU) prior to transplantation into the striatum, contralateral to the ischemic zone, at 2 days post-MCAO. Magnetic resonance imaging tracking and fluorescent immunohistochemistry, as well as measurement of serum folate concentration, were performed at intervals up to 21 days after transplantation. FA supplementation caused sustained increases of 400-600% in serum folate concentration. Magnetic resonance images indicated that SPIO-labeled NSCs were more abundant at the transplantation and ischemic brain sites in MCAO+NSCs+FA rats than in MCAO+NSCs rats. Similarly, immunohistochemistry showed that the numbers of Sox-2/BrdU double positive cells at the transplantation and ischemic sites were higher in the rats that received FA. In conclusion, after focal cerebral ischemia, FA supplementation stimulates transplanted NSCs to proliferate and migrate to ischemic sites.